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OUTLINE
1. Why the Concern?

2. Tissue Levels of Contaminants   
- Arctic Canada, Circumpolar

3. Contaminant Effects

4. Traditional and Market Foods
- Risks and Benefits – community perspectives

5. National / International Actions

Presenter
Presentation Notes
In this talk I will outline why the concern has arisen in the Arctic about contaminants, what have we seen in human tissue levels and what are the possible human health effects.  It is very important consider both the risks and the benefits of traditional foods as well as what Canada / Health Canada has been able to do with this Environment and Health information on the National and International stage.



Collaborators / Contributors

• Health Canada
• Indian and Northern Affairs Canada
• Centre for Indigenous Peoples Nutrition and 

Environment
• Territorial/Regional Health Departments 
• Aboriginal organizations – ITK, Dene Nation, others
• Arctic Monitoring and Assessment Program
• Mothers and families



Why the Concern with 
Contaminants in the 
Arctic?

• Contaminants of Concern:
– Mercury (Hg) 
– Persistent Organic Pollutants (POPs)

• Many contaminants were never manufactured or used 
in Arctic regions

• Contaminant levels in these 
people can be 10-20 times higher 
than in most temperate regions

• Northern Aboriginal people who 
rely on traditional diets are likely 
to be more exposed to several 
toxic substances than the majority 
of people elsewhere in the world

Presenter
Presentation Notes
The Arctic is considered by most people to be a pristine environment as there are no industries or highly polluted rivers flowing into the arctic ocean.  In the 1980s researchers found elevated levels of mercury and various persistent organic pollutants in marine mammals in arctic Canada.  Other researchers found elevated levels of PCBs and mercury in women of the high arctic.



Northern Contaminants Program 
aims to reduce and, wherever possible, eliminate contaminants in 

traditionally harvested foods, while providing information that assists 
individuals and communities to make informed decisions about their food use

Working in partnership:

• INAC leadership
• Aboriginal Partners
• Federal departments
• Territorial & regional 

governments
• Universities & other 

research institutes, 
e.g. CINE

Focus defined by 
blueprints:

• Abiotic monitoring
• Biotic monitoring
• Human Health
• Education and 

Communication
• Support for International 

Agreements

Presenter
Presentation Notes
In response to this concern the Canadian government created the Northern Contaminants Program (NCP) which with federal funding created a working research partnership between federal departments (DIAND, EC, DFO, HC), territorial departments, (NWT, NU, YK, Health and Environment), university researchers (McGill, Laval, UofT etc) and aboriginal organizations (Inuit, Dene, Metis, Yukon First Nations).  The NCP research included abiotic environment (how contaminants moved around the globe), biotic environment ( bioaccumulation in the arctic marine food chain, levels in biota) and finally levels in people.  A key component of the NCP has been communication and education to ensure that research information is translated into messages useful  to northerners.  



A. National

• Spatial and Temporal trends

Critical Outcomes and Successes of NCP

• Identification of critical pathways/processes of delivery to 
Arctic ecosystems 

• Characterization of 
contaminant profiles in 
terrestrial, aquatic and 
marine food webs

Presenter
Presentation Notes
The NCP researchers have been through back trajectory modelling able to pinpoint sources for many pollutants which have turned out to be industrial and agricultural sources 1000s’ of km to the south.  Often in Asia, southern North America and Europe.  The critical pathways whether they are airborne or waterborne have been delineated by NCP research.  The ability of certain contaminants to bioaccumulate in marine food webs has been well demonstrated by the NCP and the resulting high human exposure from traditional foods of Inuit has been well documented.



CONTAMINANTS INCONTAMINANTS IN 
MATERNAL BLOODMATERNAL BLOOD

Jay Van Oostdam
Health Canada

Presenter
Presentation Notes
As part of the NCP a series of maternal studies of contaminant levels have been completed (1995 –1999).  These studies have indicated that some  groups have higher exposures to contaminants than that seen in southern Canadian populations and other groups have lower or similar levels of exposure to southern Canadians.



Contaminants Evaluated

• Mercury
• Cadmium
• Lead 

• PCBs
• DDT/DDE
• Chlordane
• Dieldrin
• Hexachlorobenzene
• Hexachlorcylohexane 

( , HCH)
• Toxaphene

Presenter
Presentation Notes
A range of contaminants such as mercury and lead to persistent organic pollutants such as PCBs and toxaphene.  I will only have time to present a small amount of data here.



Ethnic oxychlor

Presenter
Presentation Notes
In this diagram the concentration of oxychlordane a metabolite of the termiticide chlordaneis proportional to the size of the dot.  Larger dots indicate higher concentration in that ethnic group and groups that share a similar colour are not significantly different.  The white dot for Nunavik Inuit was not statistically compared though it can be seen that levels of oxychlordane are much higher in all Inuit mothers.



Inuit oxychlor

Presenter
Presentation Notes
When we break the Inuit population down into the various regional studies it can be seen that levels of oxychlordane are not homogeneous as levels are significantly higher in Baffin Inuit compared to Kitikmeot or Inuvik Inuit.  These difference in levels are due to different traditional foods species  consumed in various regions (caribou vs walrus vs seal ) and different levels of contaminants in various populations of the same marine mammals.



Ethnic tomerc

Presenter
Presentation Notes
In this next slide it can be seen that the Inuit mothers have signficantly higher levels of total mercury than Caucasian or Dene / Metis mothers.



Inuit tomerc

Presenter
Presentation Notes
Among the various Inuit groups it can seen that mothers from the eastern arctic regions of Baffin and Nunavik have higher levels of total mercury.  The reasons for these higher levels in the eastern regions are likely due to the same reasons outlined for oxychlordane.



Ethnic b-HCH

Presenter
Presentation Notes
This slide indicates that the Other mothers, a small group of women of Asian or African descent who had their babies in the north had markedly higher levels of beta hexachlorocyclohexane (HCH).  We believe these mothers likely obtained this higher exposure in their Asian or African country of origin or in foods imported from these countries as HCH is still widely used as a pesticide in these regions.  It is important to note that not all contaminants will be found at the highest levels in arctic peoples!



Arctic Monitoring and 
Assessment Program 

Maternal Blood Contaminant 
Study

J.C. Van Oostdam 1,9, E. Dewailly1, A. Gilman1, 
J.C.Hansen2, J.P. Weber 1, J.O. Odland 3, V. T Chaschin 4, 
J.Berner 5, J. Walker 1, B.J. Lagerkvist 6, K. Olafsdottir7, 
L.Soininen 8, P. Bjerregard 2, V. Klopov 4

1 Canada, 2 Denmark, 3 Norway, 4 Russia, 5 United States, 6 Sweden, 7 Iceland, 8 Finland,

Presenter
Presentation Notes
Canada’s leadership role under the Northern Contaminants Program has allowed Canada to provide leadership for all circumpolar nations under the Human Health component of the Arctic Monitoring and Assessment Program.  Representatives from all circumpolar nations were able to undertake maternal blood study with funding from the Canadian Northern Contaminants Program.  This study examined a similar suite of contaminants to that seen in the previous Canadian study.



Oxychlordane

Presenter
Presentation Notes
In this slide Inuit mothers have significantly higher levels of oxychlordane than mothers from Finland, Iceland, Norway, Sweden, or Russia.  The highest levels are seen in Greenland mothers who are thought to have the highest traditional food consumption.



Mercury in Maternal Blood

Presenter
Presentation Notes
This is data from AMAP maternal blood study.  This slide illustrates the levels of mercury in the maternal blood and it can be seen that Inuit mothers from Greenland and the eastern Canadian arctic have the highest levels.



B-HCH

Presenter
Presentation Notes
Here beta hexachlorocyclohexane is higher in the Russian mothers.  These Russian mothers are ethnic Russians who live in the arctic but do not consume significant amounts of local or marine foods.  These mothers are likely receiving their increased exposure due use of HCH on the commercial Russian food supply or local control of pests. 



Worldwide Comparisons

NWT-
Inuit

NWT-
Other

Russia
(non- 

indigenous)
India

β-HCH
(μg/L)

0.09 0.48 1.6 127

Presenter
Presentation Notes
This slide indicates that not all contaminants are necessarily higher in the arctic.  The Other mothers in Canada had elevated levels of HCH but these levels were not as high as those seen in arctic ethnic Russians and are markedly lower than levels in India where HCH has been quite recently used.  This indicates that though we may be concerned about levels in the arctic we have a lot of work to do to educate the rest of the world about the significance of the use of these chemicals.



Contaminant Effects

• No Acute – High Dose Effects

• Effects at Lower Exposure levels

• Subtle

• Difficult to detect

Presenter
Presentation Notes
At the levels of contaminants we are seeing in the arctic we will not be seeing and acute high dose effects.  If these contaminants are exerting any effects at these lower levels they will be subtle and may be very hard to detect.  



Contaminant Effects

Ongoing Research 
– Nunavik, Greenland, Faroe Islands

Multisystemic

• Immune – resistance to disease
• Otitis media - PCBs, DDE – Nunavik
• Biomarkers – cytokines, etc.

Presenter
Presentation Notes
A number of body systems have been implicated in health effects studies of the variety of contaminants found in the arctic.  There is also a great deal of new effects research occurring in the arctic such as Nunavik, Greenland and the Faroe Islands as all these populations have significantly elevated contaminant exposures.  Many of these studies are just in their early stages so new data will continue to be released over the next few years.  Subtle effects on the immune system have been found in Inuit children in Nunavik where an increased incidence of otiitis media (or inner ear disease) was associated with increasing PCB and DDE ( a metabolite of DDT) levels.



Contaminant Effects

• Neurodevelopmental
• PCBs – reflexes, intellectual function
• Mercury – motor function, visual memory 

• Hormonal disruption
• Sexual development – DDT, DDE, dioxin-like 

compounds – animal studies,

Presenter
Presentation Notes
Neurodevelopmental effects related to contaminants have been studied in Nunavik and other arctic locations.  Subtle effects on tests that measure intellectual function or ability to learn have been associated with PCB levels.  Mercury levels in maternal blood have been associated with small decreases in visual memory among Inuit infants.  These are not major health effects but indicate that contaminants may be having an effect.



Contaminant Effects

• Ongoing epidemiological research

– Research to date – subtle effects
– concern to northerners /             

researchers

– Arctic research - upcoming

Presenter
Presentation Notes
As I’ve indicated the early results from some epidemiological studies has indicated subtle effects on learning. The effects may be subtle but these type of effects are of concern to researchers . This is ongoing work with only the results available for young infants and follow-up of this group.  The planned follow-up at five years of age which will start in the next year will have some very important results on the longer term effects of contaminants.



Market
Food

Traditional
Food

Total Diet

Figure 4.  Balancing dietary benefits and risks

Presenter
Presentation Notes
I have indicated that the major exposure for northerners to contaminants is through their traditional foods.  To address this issue the Northern Contaminants Program has completed a number of dietary surveys which included both traditional foods and market foods so the overall contribution to nutrient intakes and contaminant exposure could be assessed.
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Figure 2a.  Mean Intake of Chlordane, Toxaphene
 and Mercury in Northern Canada (µg/kg/d)

Presenter
Presentation Notes
This figure presents the mean intake of chlordane, toxaphene and mercury for Inuit, Dene/ Metis of the NWT and Yukon First Nations.  The bars on the far right are the provisional tolerable daily intakes (pTDI) for these three compounds.  The pTDI is the level of contaminant you can take in each day without being concerned about health effects.  It can be seen that is only the Inuit who exceed the pTDI for chlordane and toxaphene.  For mercury again it is only Inuit that they approach the pTDI.  In southern Canada we would be giving dietary advice to decrease exposure when people approached the pTDI.  



Table 8. Sources of organochlorines in the Baffin regionTable 8. Sources of organochlorines in the Baffin region
 (contribution %)(contribution %)

SpeciesSpecies

CARIBOUCARIBOU

RINGED SEALRINGED SEAL

ARCTIC CHARARCTIC CHAR

NARWHALNARWHAL

WALRUSWALRUS

RINGED SEALRINGED SEAL

POLAR BEARPOLAR BEAR

NARWHALNARWHAL

PTARMIGANPTARMIGAN

BELUGABELUGA

WALRUSWALRUS

BELUGABELUGA

RINGED SEALRINGED SEAL

POLAR BEARPOLAR BEAR

PartPart

FLESHFLESH

FLESHFLESH

FLESHFLESH

MUKTUKMUKTUK

FLESHFLESH

BROTHBROTH

FLESHFLESH

BLUBBERBLUBBER

FLESHFLESH

MUKTUKMUKTUK

BLUBBERBLUBBER

BLUBBERBLUBBER

BLUBBERBLUBBER

FATFAT

Total (%)Total (%)

weightweight

38.238.2

18.718.7

15.615.6

5  5  

3.23.2

2.92.9

2.82.8

1.91.9

1.31.3

1.21.2

1.21.2

0.40.4

0.30.3

0.10.1

92.892.8

CHLCHL

0.90.9

0.80.8

2.22.2

1.81.8

1.71.7

0.20.2

1.51.5

37.937.9

0 0 

1.71.7

34.934.9

11.111.1

1.91.9

2.32.3

98.998.9

PCBPCB

1.31.3

2.42.4

1.51.5

77

0.60.6

1.11.1

3.13.1

44.544.5

00

1.71.7

22.222.2

8.58.5

1.31.3

1.61.6

96.896.8

TOXTOX

0.10.1

8.98.9

33

0.10.1

0.10.1

0.10.1

0.10.1

35.635.6

00

0.90.9

43.143.1

6.36.3

0.30.3

0.50.5

99.199.1

Presenter
Presentation Notes
When you examine a diet in the Inuit region of Baffin you can see that the major source of contaminant exposure is only a relatively small number of species in the broad mix of traditional foods.  Caribou, ringed seal and arctic char which make up 16 to 38 % of the traditional diet only contribute approximately 1 % of the contaminant exposure while narwhal or walrus blubber only contribute 1 to 2 % of the traditional diet but contribute 22 to 45 % of the contaminant exposure.  Small changes in diet emphasizing foods low in contaminant levels such as char or caribou can have major effects on contaminant exposure.



Community Perspectives

• Donaldson, Van Oostdam, Doubleday

– Community based research
– Dietary decision making

• Availability
• Preferences
• Contaminants - ?



Community Perspectives 
Culture - sharing

• My culture teaches us to share with anyone who 
needs it.  For example, a hunter will go over the 
community radio to let community members know 
that he has country food to give away.  This is 
important for us.  Sharing country food helps the 
community out. I think sharing is a value that 
makes Inuit different from those living outside of 
Nunavut.  

Elder (M, 55-64)



Community Perspectives 
Nutrition

• I always feel better after eating country food 
compared to food from the store.  It makes 
you feel stronger and you have more 
energy.  If you have store food you get tired 
soon after you eat and you get hungry again.  
When you eat country food it makes you 
feel strong and you do not get hungry again.

Young Inuit Artist (male, 20-24)

Presenter
Presentation Notes
As illustrated by this quote, many of the participants described how country food generates more bodily warmth, energy and strength compared to store food.  They emphasized that they felt healthier after a meal of country food, especially one of marine mammals, than after a meal of store food. 




Community Perspectives 
Economic

Sometimes when my wife and I do 
not have much money we will get 
country food from a hunter.  This 
saves us money and gets us through 
the hard times.

Inuk (male, 40-45)

Presenter
Presentation Notes
Many people do not have regular work in the north.  It cost two to four times for the same foods that are available in southern stores and the quality is often inferior.  So as you see traditional foods can be the essential to feeding your family.



Community Perspectives 
Fitness

The other day, I went out on the land.  I 
shot a caribou about 5 miles from my 
boat.  Getting the caribou to the boat was 
a lot of physical work for me.  I had to 
drag and carry the caribou most of the 
way.  When I got back to the boat, I was 
tired, but it felt good to get the exercise.

Hunter (male, 45-50)

Presenter
Presentation Notes
Hunting terrestrial mammals usually requires extensive walking and carrying of equipment and harvested food. This requires good cardiovascular fitness and significant strength.  A significant amount of physical work is associated with hunting:



Community Perspectives 
Mental health

• The land is invigorating and refreshing. 
It rejuvenates the body and cleanses 
the mind. If I had a choice I would be 
living on the land in a cabin. I become 
stir crazy when I stay in the city for too 
long. After being out on the land I get a 
nice tired feeling. I no longer feel 
stressed. Inuk (female, 30-35)



Traditional Knowledge – Elders - Youth

.

Presenter
Presentation Notes
The hunt involves communal activities in the hunt, teaching of the young and finally sharing of food.  The respect of elders comes in part from the participation and success of the hunt.  Without their traditional foods many Inuit indicate that they would no longer be “INUIT”.



Communication on Contaminants

• Led by Territorial / Provincial /regional 
health agencies

• Aboriginal partners, communities

• Advice from Health Canada

Presenter
Presentation Notes
Communication on contaminants has evolved over the tenure of the Northern Contaminants Program.  The territorial and provincial/regional health agencies now take the lead though they still depend for the health risk evaluation done by Health Canada for guidance.  The will take the basic information on contaminant levels in people and foods and combine with this the local information on the traditional diet, health status of the local population and social/cultural challenges in the community before deciding on the appropriate communication. 



������� �����

COUNTRY FOOD IS GOOD FOR YOU AND YOUR FAMILY

Presenter
Presentation Notes
The northern health agencies when they balance all the risk and benefit information, Key Message is “Country Food is Good for You and Your Family”.  Women of child bearing age who are concerned about contaminants must first ensure that they have a well balanced diet including nutritious country and market foods and if they are concerned about contaminants they can choose traditional foods such as arctic char and caribou with lower levels of contaminants.



A. National

• Spatial and Temporal trends

Critical Outcomes and Successes of NCP

• Identification of critical pathways/processes of delivery to 
Arctic ecosystems 

• Characterization of 
contaminant profiles in 
terrestrial, aquatic and 
marine food webs

Presenter
Presentation Notes
Research under the Northern Contaminants Program has identified the critical pathways of how contaminants are arriving in the north from southern North America, Asia, and Europe.  The trends for various contaminants have been found with some decreasing, some increasing and some static.  The bioaccumulation in the marine food chain and resulting human exposure has been well outlined and has allowed balance communication messages to be given to northern Canadians.  



International Action

UN-ECE LRTAP Convention
• 1998 Protocols signed by 36 northern hemisphere countries

– Severely bans/restricts the manufacture, use or loss to the environment 
of 16 POP substances and sets controls for 3 metals

UNEP Global Agreement on POPs
• 2001 Stockholm Convention signed by 151 countries

– Severely bans/restricts the manufacture, use or loss to the environment 
of 12 substances

– Canada was the first to ratify in May 2001

Presenter
Presentation Notes
Canada has been able to take this information to various international forums to move forward with our international Arctic Monitoring and Assessment partners to show that many circumpolar peoples are being impacted by these pollutants.  The 1988 United Nations Economic Commission for Europe LRTAP Convention moved to control 16 POPs and 3 metals.  This was followed by the global United Nations Environment Program Convention on  12 POPs was signed by 151 countries and Canada was first to ratify in May 2001.  Without the research and assessment accomplished under the Canadian Northern Contaminants Program and the circumpolar nations Arctic Monitoring and Assessment Program these treaties would have been a long time coming.



Aboriginal Cooperation on the 
POPs Issue

Canadian Arctic Indigenous Peoples Against 
POPs (CAIPAP) + Russian Arctic Indigenous 
Peoples (RAIPON) + Saami Council

Ensured that 
international 
agreements on 
POPs protect 
Arctic Aboriginal 
people

Presenter
Presentation Notes
The partnerships built with our aboriginal partners under the Northern Contaminants Program have been extremely important in allowing clear communication messages to reach northern Canadians.  The coalition Canadian Artic Peoples against POPs (CAIPAP) working with the Russian Indigenous Peoples organization (RAIPON) and The Saami Council (Finland, Sweden, Norway, Russia) worked very hard to ensure that a very human face was put on the arctic view of the POPs treaties negotiated under the UNECE and UNEP.  They showed that the northern peoples were being impacted by global use of these contaminants and that it wasn’t just northern industrial countries asking the developing world to stop using POPs so they could sell them new chemicals.  In this picture representatives of the various northern indigenous groups are meeting with Nelson Mandela at the final negotiating session for the UNEP POPs convention.



Thank youThank you
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